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Design and Optimization of Self-tuning Omnidirectional
Vibration Energy Harvester

ZHANG Xuhui, WU Zhonghua, DENG Pengfei, LAI Zhengpeng
(School of Mechanical Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract ;: Aiming at the problems of the single direction and low efficiency collection of the existing vibration en-
ergy collecting device, a kind of self-coordination omni-directional vibration energy collecting device is designed in
this article. The vibration characteristics of the device are changed through the coupled multiple fields, so as to im-
prove the energy conversion efficiency. The horizontal and vertical vibration model of device has been established,
and the dynamic characteristics of all directions vibration have been analyzed. The structural parameters have been
optimized by using the finite elements analysis. Then the relationship between the structure parameters and the reso-
nant frequency has been obtained. Finally, the experimental platform for self-coordination omnidirectional vibration
energy collecting device has been set up. The experiments show that the resonant frequency increases with the en-
largement of width and thickness of composite cantilever beam in energy collecting device. The resonance frequency
is 16.47 Hz, and the peak voltage is 9. 67 V when the composite cantilever beam width of 10 mm, the thickness of
1 mm as well as the vibration force of 1.5 N are selected. And it can produce effective output voltage in all direc-
tions.

Key words: omni-directional energy harvesting device; vibration energy harvesting; multi-field coupling; finite

element analysis; optimization design
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